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DETAILED ACTION 

Claims 24-26 and 31-37 remain for examination where claims 24, 26, 31-32, and 37 have 
been amended, claims 27-30 have been cancelled. 

Status of Previous Rejections 

The 35 U.S.C. § 1 12, second paragraph rejection of claim 30 has been withdrawn in view 
of the applicant's amendment filed April 14, 2009. 

The 35 U.S.C. 102(b) rejection of claim(s) 24-29, 32, 34 and 36-37 as being anticipated 
by Chen et al, US 6,187,157 has been withdrawn in view of the applicants' amendment filed 
April 14, 2009. 

The 35 U.S.C. 103(a) rejection of claim(s) 30-31 and 33 as being unpatentable over Chen 
et al, US 6,187,157 has been withdrawn in view of the applicants' amendment filed April 14, 
2009. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 24-26, 31-34, and 36-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al, US 6,187,157. 

Regarding claim 24, Chen teaches the solid oxygen conducting (col. 10, line 15) 
membrane (col. 5, line 46) comprising: 
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-mixed conducting dense membranes (claim 18, column 9, lines 25) of multimetal (Table 
1) oxide coated with solid electrolyte ion transport powder which is one of Pd, Ag or Pd/Ag alloy 
(column 6, lines 57-64), 

Chen does not explicitly teach Ba x Sri_ x Coi_yFe y 03- z . 

However, Chen teaches a mixed conducting dense multimetal oxide membrane 
Lai_ x Sr x Coi_yFe y 03-z and the stoichiometric amounts are 0<x<l, 0<y<l (Table 1, composition 1). 
Chen teaches other perovskites that contain Ba (Table 1, compositions 3 and 8, for instance) and 
in view of Chen's teaching a mixed conducting dense membrane perovskite coated with Pd, it 
would have been obvious to one of ordinary skill in the art to substitute La in position A for Ba 
in view of the broad disclosure of Chen that teaches the A position in the perovskite can be any 
one of La, Sr, Ba (column 10, table 1), or lanthanide (column 8, line 15). In re Ruff, 256 F.2d 
590, 118 USPQ 340 (CCPA 1958). See MPEP 2144.08(4)(a). 

Chen teaches z is determined from stoichiometry, which would render the compound 
neutral and inherently determine the oxygen deficiency (column 8, lines 13-27). 

Regarding claim 25, Chen teaches the noble metal particle size ranges from about 0.1 to 
about 0.2 microns (100-200 nm) (column 7, lines 21-27), which falls within the claimed range. 

Regarding claim 26, Chen teaches a mixed conducting dense multimetal oxide 
membrane has a perovskite structure (claim 13, col. 8, line 64). 

Regarding claim 31, Chen teaches Ba x Sri_ x Coi_ y Fe y 0 3 _ z composition as delineated by the 
examiner in the rejection of claim 24. Further, with regard to the claimed stoichiometric ratios 
Bao. 5 Sro. 5 Coo.5Feo.203_ z , Chen teaches the claimed x and y ranges of claim 24, thus the claimed 
ratios are met. 
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Regarding claim 32, Chen teaches the sintered oxygen membrane of 1 mm and its 
performance (figure 4). Chen teaches that various oxygen permeation tests were conducted with 
membrane discs of 1.1 mm (column 14, line 8), which is within the claimed thickness range. 

Regarding claim 33, with respect to "the particles based on MgO or noble metals 
represent from 0.01 to 0. 1 wt% of the weight of the dense membrane," since Chen teaches the 
thickness of the mixed conducting dense membrane (both layers) is 1.1 mm (figure 4) which falls 
within the claimed thickness range of claim 32, and Chen teaches the claimed noble metal 
particle diameter of 100-200 nm which falls within the claimed range of claim 25, the claimed 
weight% of the noble metal particles would be expected in the noble metal particle layer of 
Chen. See MPEP 2112.01(1). 

Regarding claim 34, Chen teaches that the catalytic activity of the second phase can be 
improved by a ceramic such as magnesia (column 13, lines 9-22). 

Regarding claims 36 and 37, Chen teaches the noble metals are Pd, Ag or Pd/Ag alloy 
(column 6, lines 57-64). 

Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al. 
as applied above in view of Hazbun US 4,791,079. 

Chen et al. in view of Hazbun is applied to claim 35 as set forth in the previous office 
action dated January 14, 2009. 

Response to Arguments 
Applicant's arguments filed April 14, 2009 have been fully considered, but they are not 
persuasive. 

Arguments are summarized as follows: 
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(I) . The applicants assert that none of the cited prior art teaches or infers this technology. 
More specifically, CHEN et al. fail to disclose or infer a membrane formed from a multimetal 
oxide compound having the formula Ba x Sri_ x Coi_ y Fe y 03-z (claim 24) having a perovskite 
structure (claim 26). The applicants further assert that CHEN et al. relates to a multi-phase solid 
electrolyte ion transport membrane comprising at least two phases wherein one of the phases 
includes an oxygen ion single conductive material or a mixed conductor. The other phase 
comprises an electronically-conductive metal or metal oxide that is incorporated into the 
membrane by deposition of a metal or metal oxide from a polymer made by polymerizing a 
chelated metal dispersion in a polymerizable organic monomer or pre-polymer (see abstract). 
This second phase is microscopically uniformly dispersed over and bound onto the surface of the 
solid electrolyte ion transport matrix (see col. 6, lines 64-66). 

(II) . The applicants assert that various mixed conducting solid electrolytes are cited in 
table I but no mention is made of the perovskite structure defined in amended claim 24 of the 
present invention. 

(III) . The applicants note that the membranes disclosed in CHEN et al. are multi-phase 
composite materials: the second phase is thus dispersed into the first phase. 

(IV) . The applicants assert that HAZBUN only refers to a fluorite mixed conducting 
membrane and does not disclose or suggest to use any perovskite membrane, much less the 
membrane defined in amended claim 24 of the present invention. The applicants further note 
that the catalyst is dispersed within this porous ion conducting layer and is not directly in contact 
with the impervious mixed ion and electronic conducting ceramic. 

Responses are summarized as follows: 
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(I) . The Examiner's position regarding the teaching of the recited perovskite composition 
is as stated in the rejection of claim 24 above. Further, with respect to the multi-phase solid 
electrolyte ion transport membrane with two phases, it is the Examiner's position that the multi- 
phase solid of Chen reads on the instantly recited invention. Chen's multi-phase membrane is a 
perovskite with a layer of dispresed Pd or Pd alloy on it, which is substantially the same as 
claimed in claim 24. 

(II) . The examiner's position regarding the claimed perovskite composition is stated in 
the rejection of claim 24 above. 

(III) . The applicants' assertion that the second phase is dispersed into the first phase is 
incorrect. Claim 18 of Chen specifically teaches that the ion transport phase (i.e. second phase) 
is uniformly distributed on the surface of the first phase, which reads on the claimed a mixed 
conducting dense membrane of multimetal oxide, one surface of which is covered with dispersed 
particles based on magnesium oxide or noble metals . 

(IV) . The Examiner contends that the Hazbun reference was used to show that the ion 
conducting layer of vanadium doped magnesium oxide is known in the oxygen ion and electron 
conducting catalytic ceramic membrane art. Further, with regard to the assertion that the catalyst 
is dispersed within this porous ion conducting layer and is not directly in contact with the 
impervious mixed ion and electronic conducting ceramic , Hazbun teaches that the membrane 
consists of two layers, layer 1 which is an impervious mixed ion and electron conducting ceramic 
layer and layer 2 which is a porous catalyst-containing ion conducting ceramic layer (abstract), 
thus the assertion is incorrect. Furthermore, how is the catalyst that is dispersed in the ion 
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conducting layer NOT in contact with the ceramic, where the catalyst is dispersed on the surface 
or within the ceramic? 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER POLYANSKY whose telephone number is 
(571)270-5904. The examiner can normally be reached on Monday-Friday, 8:00 a.m. EST - 5:00 
p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ALEXANDER POLYANSKY/ /Roy King/ 

Examiner, Art Unit 1793 Supervisory Patent Examiner, Art Unit 

1793 



